INTRODUCTION
The positioning of mobile robots is an important topic in robotics research. The robot accesses to environmental information in real-time through a variety of sensors in the process of moving, and based on these environmental information, sports information and map knowledge to determine their own position.
With the expansion of mobile robot MR (mobile robot), its navigation and positioning technology has become the focus, which is the key to MR intelligent and fully autonomous movement. The study of navigation and positioning technology, which aims to make the MR safely moves to target position to complete the assigned task without intervention. In MR positioning and navigation systems, navigation positioning is the prerequisite and foundation. Currently, mobile target positioning technologies mainly are independent positioning, satellite positioning and radio positioning. Independent positioning technology does not require communication devices and it has full autonomy and it is little affected by external influences, but the error will be accumulated, namely the positioning accuracy declines as the positioning process goes on. GPS can provide users worldwide consecutive and accurate position, velocity and time, but the short distance's positioning accuracy is not good, positioning signals can not be received indoors, so it is not appliable for indoor mobile robot IMR (indoor mobile robot). Radiolocation is achieved by the electromagnetic wave's constant propagation rate and the predictability of path. This positioning principle is used to locate mobile robot, and infrared light and ultrasound can be used to achieve absolute positioning of mobile robots.
In the currently used positioning techniques, such as GPS, cell phone signal positioning can not be well applied in the indoor environment, and there is a shortage in terms of positioning range in an infrared, ultrasound and other methods due to their own limitations [1] [2] [3] . As an emerging positioning technology in recent years, visual positioning, wireless network positioning and RFID positioning have their own advantages and disadvantages. Visual positioning is accuracy but with higher complexity, wireless network location is used simply but with low accuracy, RFID has high positioning accuracy but with a smaller positioning range [4] [5] [6] [7] . Three kinds of positioning comprehensive use, you can locate the merits of various ways of mutual integration, improve the accuracy and efficiency of positioning. Comprehensively use the three kinds of positioning, it can locate the merits of various ways of mutual integration and improve the accuracy and efficiency of positioning.
Li Yongjia et al suggested the robots location algorithm of improving Harris feature point, the algorithm provides a more reliable input to improve the accuracy of motion estimation results for motion estimation by improving the feature extraction, matching and tracking strategy [8] [9] [10] . Specific implementation strategy is to improve the Harris feature point extraction strategies in the image of Gaussian pyramid, then improve their adaptability to changes in rotation and scale and achieve uniform distribution of points and the number of controllable [11] [12] [13] . Then use the priori INS information to predict the search area of feature point tracking to improve the accuracy and stability of the feature point tracking, and improve search efficiency. Finally use quaternion and least squares method to estimate body posture information. UKF (unscented Kalman filter) algorithm is mainly based on the un-scented transform (UT transform), the using of state variables after UT transformed for filtering estimation can improve the positioning accuracy, improve the effect of nonlinear filtering [14] . Currently, UKF algorithm has been widely used in mobile robot autonomous positioning system. However, when using the UKF algorithm for filtering computing, the disadvantages are large calculating and divergence filtering which are not conducive to real-time mobile robot localization and positioning robustness. In recent years, many scholars have done a lot of research to improve the UKF algorithm. Ren Fujun et al suggested the improved UKF algorithm which uses minimal skew sampling strategy, number of sampling points was reduced from 21 n  to 2 n  ,to improved real-time positioning [15] ; uses the measurement of attenuation memory square filtering to test noise weights to avoid filter divergence and improve the robustness of the system. Build WLAN positioning system, using the improved UKF algorithm to filter the obtained wireless signal. It uses the triangular positioning method to m calculate. The positioning based on signpost localization is one of the ways to achieve robot environmental perception positioning. According to the geometric relationship between the robot and the signs, it can determine the position and attitude of robot in operating environment by combining with the movement information of robot itself. The robot signpost location based on Bayesian theory is a quite popular algorithm currently, which locates the robot position mainly by the two stages of robot motion model estimation and sensor model updating.
This paper introduces the mobile robot probability localization method based on WLAN, the maximum likelihood estimation algorithm based on mobile robot localization of active RFID, the mobile robot localization method based on vision mobile, and the information fusion robot localization and navigation method. Which WLAN is responsible for a wide range of positioning of wireless communication, RFID is responsible for small-scale positioning and cooperate with the WLAN, after determining the basic position, video is responsible for small-scale positioning. So as to achieve autonomous quickly locating of robot, build a robot positioning system, and a robot localization experiments. This paper makes expand and innovative work mainly in the following areas:
(1) Since there is a higher complexity, lower positioning accuracy and a smaller range of issues in traditional positioning technologies (WLAN, RFID and visual positioning technology), it presents the information fusion positioning technology in this paper. In the process of robot multi-information fusion positioning, it firstly locates WLAN to get the current position coordinates through filtering the wireless signal strength value acquisition by Kalman filtering and calculate the radio signal strength values after filtration as the current value of the robot positioning. Then by the RFID positioning, the same use of Kalman filtering to obtain the desired current wireless signal strength value filter of robot, find the current location coordinates. In the curve of trajectory planning, it selects the points with the same ordinates in the positioning of WLAN and RFID.
(2) To further validate the correctness and validity of the proposed multi-information fusion technology, it carries out a simulation experiment. Based on Probability law, it makes WLAN robot localization experiments of the Kalman filter-based; based on the estimation location algorithm of increasing mobile error compensation maximum likelihood, it makes RFID robot localization experiment of Kalman filtering-based; based on the SIFT algorithm, it makes robot localization experiments to compare with trilateral positioning algorithm. The simulation results show that: it positions average positioning deviation as 0.381m to reduce the deviation in the alone positioning of WLAN, RFID and vision systems, and has been significantly improved in positioning accuracy.
II. POSITIONING TECHNOLOGY

A. WLAN Positioning Technology
In indoor environments, the most typical localization algorithm of using a wireless router for mobile robot is the triangular positioning method. The distance between the three wireless routers and the robot were obtained through RSSI values, then the coordinate position were calculated by these three distance values. As shown in figure 1: After obtaining the probability distribution of the collected wireless signal strength of each AP in the map, calculate the probability   , R x y of collected radio signal strength in each reference point. After obtained the probability distributions of the collected individual AP wireless signal strength in maps, according to formula (1), multiply the obtained distributed probability of the three AP intensities, the total probability distribution is obtained at each reference point, determined offline map matching wireless signal strength, which corresponds to the coordinates (x, y) as the estimated position. To overcome the effects of mismatch location coordinates, in the case of the plot probability is equal, it respectively compares the wireless signal strength received by the three AP and stored in signal strength map, and to set a threshold 2dbm for the absolute of the difference. If the comparison result is within the threshold range, it will determine the corresponding coordinates in signal strength map by comparing signal strength and ultimately determine the location coordinates of the robot.
B. RDID Indoor Positioning Technology
The system uses a radio signal strength values in the practical application to represent the intensity of a signal in the position, and determine the function relationship between radio signal strength value r and the distance d offline is as shown in formula (2): [ (63.89 )]
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Mobile robot localization model is shown as in Figure  2 , the robot travels at a speed v and real-time positioning. The robot starts to obtain the active RFID wireless RSSI value in the point of A, and the time is 1 t ; when the robot calculates the position in the point of B , the time is 2 t and the time interval is t ; the distance between point A and point B is L , and point C is the midpoint of the segment AB. The coordinate It gets the robot coordinates in time 2 t based on the maximum likelihood method: 2   1  1  1  1  2  2  2  2  3  3  3  3  2  2   2  1  1  1  1  2  2  2  2  3  3  3 
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C. Visual Positioning Technology
Lowe proposed the SIFT algorithm in 1997 [13] . The SIFT algorithm is based on the thinking of image feature scale selection, establishes the multi-scale spatial of image and detect the same feature point at different scales. Determine their scale while determine the characteristics position, in order to achieve the purposes of scale anti-scaling, it eliminates some of the low-contrast points and edge response points, and extract rotation invariant feature descriptors to achieve the purpose of anti-affine transformation.
The key to the whole algorithm is that, in process of extracting feature points extracted feature descriptor, which the computing time accounts for more than 75% of the whole algorithm computing time, it has the greatest impact on the real-time algorithm. To improve the algorithm in real-time, based on that the previous used a 12-dimensional vector to represent a feature, it proposed the improved SIFT algorithm which used a 6-dimensional vector to represent a feature point, and choose the direction of the key points from the most recent six pixel to represent a feature point, reducing the number of lookup feature points.
In the obtaining of visual information, it uses the single camera to real-time read the video stream in this environment. During positioning, it extracts the current frame in the video stream. While the program is read into the positioning, it starts the SIFT visual identification module for identifying the device. If the SIFT identifies successful, the robot stops moving and start playing the audio presentation of appropriate equipment; If recognition is not successful, then the robot goes on moving forward.
III. MULTI-INFORMATION FUSION POSITIONING
Select the Kalman filter for WLAN and RFID information fusion positioning, it uses video for positioning after close to the target, the positioning flow chart of robot multi-information fusion is shown as in Figure 3 . 
The trajectory curve of robot in different sensor positioning is shown in figure 4 , LA is the trajectory planning curve, LB is the WLAN positioning trajectory curve, curve LC is the RFID positioning trajectory curve. In the positioning of mobile robot, the location information obtained by different sensor has a certain time difference, in order to ensure the real-time and robot positioning accuracy, it positions the sensor according to the time difference between the accurate positioning of the robot. 
IV. EXPERIMENTAL RESULTS AND ANALYSIS
A. Experimental Environment Settings
The positioning system uses autonomous mobile robot on with HP520 laptop, the used wireless card is Intel(R)PRO/Wireless 4012 ABG Network Connection, the wireless router is the Cisco wireless router LINKSYS. WRT64G2, H6132c active systems and WS-HTO6 read electronic tags, camera using QuickCamPro5002. The operating system platform of Robot positioning system is Windows XP, and the programming environment is 6 Vc  . To reduce the external interference of radio signals, and the environment of the positioning system is in a more open laboratory environment, the length is about 24m, the width is 13m, the area is approximately 303m2, as shown in Figure 5 . Positioning the experiment, the traveling speed of the robot is 0.13m / s. In the positioning experiment, the traveling speed of the robot is 0.13m / s. 
B. Analysis
Respectively make experiments to WLAN positioning and the RFID positioning and the multi-information fusion positioning.
The WLAN probability method results based on Kalman Filtering is as shown in figure 6 and table 1. The deviation of WLAN positioning technology fluctuates from 0.315 to 1.301. However, the RFID maximum likelihood robot localization method results based on Kalman filtering is shown in Figure 7 and Table 2 The experimental results of multi-information fusion robot positioning are shown in figure 8 and table 3 . The deviation of multi-information fusion robot positioning fluctuates from 0.069 to 0.685. It shows from the comparison between table 1, 2 and 3 that, based on WLAN positioning, the maximum deviation of robot is 1.274m, the smallest positioning deviation is 0.310m, and the average positioning deviation is 0.771m; based on RFID positioning method, the maximum deviation of robot is 1.651m, the smallest positioning deviation is 0.251m, and the average positioning deviation is 1.020m. Under the same experimental environment, the maximum deviation of robot which obtained by increasing the compensation of the linear weighted fusion algorithm is 0.689m, the smallest positioning deviation is 0.067m, and the average positioning deviation is 0.384m; Compare the proposed algorithm with the WLAN positioning, the maximum deviation is 0.590m, the smallest positioning deviation is 0.236m, and the average positioning deviation is 0.384m; Compare the proposed algorithm with the RFID positioning, the maximum deviation is 0.966m, the smallest positioning deviation is 0.139m, and the average positioning deviation is 0.724m. The experimental results clearly showed that: compare to the positioning accuracy of the alone positioning from the WLAN and RFID, the positioning accuracy of the proposed positioning has been greatly improved.
It compares the proposed algorithm with trilateral positioning algorithm in the below.
The robot trajectory coordinate values of trilateral positioning method are shown in table 4, and the positioning results is shown in Figure 9 . The proposed algorithm coordinate values are shown in Table 5 herein, and figure 10 
